Food composition data are very relevant to any study of human nutrition. An important consideration is the data control quality, which ensures the reliability of the information. It is not enough to have just data but their quality has to be evaluated. The analytical results will be considered unreliable if there is not a clear and accurate program of quality control. The dietary "bre (DF) was chosen as a model with the purpose of applying the USDA criteria used for evaluation of selenium, copper and carotenoids. The reason for this choice was the lack of data about this nutrient, and because of the important role DF plays in the prevention of chronic diseases. Dietary "bre data were graded through standardized questions and decision pathways developed for the categories listed as follows: number of samples, sampling plan, sample handling, analytical method and analytical quality control. From these categories a con"dence code (CC) was established and Brazilian foods could be graded. The CC obtained for 180 foods were 29% with codes A and B (considerable and reasonable con"dence) and 71% with code C (reduced con"dence). However, it was not possible to establish the CC for 244 compiled foods due to the inadequate methodology applied to many of them. The quality evaluation of the DF data allowed not only assessment of reliable actual data, but the identi"cation of priority foods for analysis as well. The evaluated DF data was then included in a Brazilian Food Composition Database (http://www.fcf.usp.br/tabela) which allowed users to obtain acceptable information on the intake of dietary "bre (DF) by the population.
INTRODUCTION
Data about food composition are very relevant to any study of human nutrition and the necessity of updating that information is of international concern. The International Network of Food Systems (INFOODS) has focused e!orts to generate regional foods composition tables.
In Brazil, a food composition project was developed with the purpose of updating the data of food composition and improving the quality level of information. Another aim of this project was to elaborate a Brazilian food composition database, according to the INFOODS/LATINFOODS standards for Latin America (Lajolo and Menezes, 1998) .
Former studies have shown a lack of suitable data concerning dietary "bre (Lajolo, 1995; Lajolo and Menezes, 1997) , in spite of the great importance of this component in human nutrition (HernaH ndez et al., 1995; Baghurst et al., 1996; Walker, 1998) . According to the American Dietetic Association (1993), the ingestion of dietary "bre associated with a balanced diet (rich in carbohydrates and poor in lipids) is important to promote health and to lower the risk of degenerative diseases. The nutritional recommendations proposed to the Brazilian population (Vannucchi et al., 1990) suggested a minimum daily ingestion of 20 g of dietary "bre.
The main problem in quanti"cation of dietary "bre involves the analytical method. A lot of data from Brazilian laboratories were analysed using crude "bre or detergent neutral "bre methods. It was only in the late 1990s that the enzymatic}gravimetric and non-enzymatic}gravimetric methods started being adopted in several laboratories (Lajolo, 1995; Lajolo and Menezes, 1997) . Furthermore, in order to obtain data to be included in a food composition database, other aspects must be considered besides the adequate analytical method; if there is not a de"ned quality assurance program, the analytical results will be restricted (Green"eld and Southgate, 1992) .
The evaluation criteria for data quality in a laboratory must be concerned with several possible errors. An error associated with sampling plan is established when there is no representativeness or the sample handling was not suitable, mainly in the homogenization stage, which is essential to guarantee the repeatability. The analytical methodology requires adequate methods and reagents besides the control of accuracy and precision levels. These errors can be eliminated almost completely through good laboratory practice (GLP) (Green"eld and Southgate, 1992; Marmo, 1997) .
Quality criteria for food composition data evaluation were proposed in 1980, by the Nutrient Composition Laboratory, Agricultural Research Service and Nutrient Database * Human Nutrition Information Service * USDA .
Studies were developed to evaluate data quality referring to certain nutrients in foods: selenium (Bigwood et al., 1987; Gebhardt and Holden, 1993; Holden et al., 1987; Schubert et al., 1987) , copper (Lurie et al., 1989) , carotenoids (Mangels et al., 1993) and folates .
The objective of this paper was to establish the quality of data on dietary "bre available in Brazil and the elaboration of a dietary "bre composition table. The work was based on an adaptation of USDA methodology for analysis of data quality of other nutrients, which resulted in a speci"c model for "bre data quality assessment.
METHODS

Database Elaboration
The Brazilian database was built up in our laboratory through data compilation from publications, monographs and internal laboratory data which were further evaluated.
A form was produced for use in compilation of food composition data . The "rst part contains information about the food identi"cation. It is based on the INFOODS guidelines for describing foods (Truswell et al., 1991) . The approach is a broad and multifaceted descriptive mechanism using a series of descriptors.
The second part contains information about the nutrients (average content, variation, standard deviation, units, methodology, edible part, conversion factor for protein, and others) (Green"eld and Southgate, 1992; Klensin et al., 1989; Burlingame, 456 1998) . The last part is related to the quality of the data, providing consistent and objective information for evaluation of published data on nutrient composition.
Data Quality Evaluation
Analytical quality evaluation of dietary "bre data was based on studies carried out by USDA with other nutrients. According to parameters and criteria for selenium and carotenoids Holden, 1997; Mangels et al., 1993) , adaptations were introduced so as to be suitable when applying to "bre data.
The system involved "ve general categories for data evaluation: (a) number of samples; (b) sampling plan; (c) sampling handling procedures; (d) analytical method; and (e) analytical quality control. These categories represent the major determinants of data quality and are essential for their inclusion in the database. Speci"c criteria were developed for each category; ratings for each ranged from 0 (unacceptable) to 3 (highly acceptable).
Next, a quality index (QI), an indicator of the overall data quality in a food from a single reference or study, was calculated. In general, the mean of the "ve ratings was designated the quality index (QI). When the rating for analytical method was zero or when the three ratings were zero, the quality index for that value was set to zero. A QI of one or more indicated an acceptable value and was retained Holden, 1997) .
Initially, similar foods were grouped into preliminary aggregates. For similar kinds of a single food, all acceptable data were grouped together under a general food description.
For this general food description each QI was added and the con"dence code (CC) was obtained. The sum of quality indices, CC and meaning of CC were: '6, a, the user can have considerable con"dence in this value; 3.4}6.0, b, the user can have considerable con"dence in this value; but some problems exist about the data on which the value was based; 1.0 to (3.4, c, the user can have less con"dence in this value because of the limited quantity and/or quality of data Holden, 1997) .
RESULTS AND DISCUSSION
The system used here re#ects the basic concepts described by Holden et al. (1987) . Holden (1997) and Mangels et al. (1993) . However, in order to make it possible to apply the quality criteria to Brazilian dietary "bre data, an adaptation of these criteria was made and is described in Table 1 . As can be seen, the quality evaluation ranked among the number of samples, sampling plan, sample handling procedures, analytical method and the analytical quality control.
In order to facilitate the application of these adapted quality control criteria, standardized questions and decision pathways (pattern schemes) were elaborated. The pattern schemes below (1}5) refer to the score each datum can obtain in each category.
Pattern Schemes
Number of samples (Scheme 1). According to Holden et al. (1987) , a precise statistic is necessary for the adequate number of samples to be studied. For this, the nutrient and the food must be considered. It is also important to indicate the standard EVALUATION OF DIETARY FIBRE IN BRAZILIAN FOODS SCHEME 1. No. of samples. SCHEME 2. Sampling plan. deviation (S.D.) or standard error (S.E.). In this category, score zero is not applied. The category ranges from 1 to 3.
Sampling plan (Scheme 2). The analyst should be attentive not only to the analytical method development but also to the sampling plan. The strategies which were developed to select the food units as analytical samples are fundamental to guarantee the representativeness (Holden, 1994) . As the food universe is wide, a representative sampling plan elaborated from a careful statistical study is recommended (Green"eld and Southgate, 1992) .
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To evaluate the sampling plan, every information and variable must be considered. It is necessary to check the representativeness of the sample in relation to the available and/or consumed food by the population concerned. Another point refers to the sample source. It is important to know if vegetable foods are from multiple geographical areas and if the samples of industrialized products were collected in only one lot or in di!erent ones. Other further information is also necessary (e.g. the cultivar, product brand).
The criteria established to the sampling plan (Scheme 2) are described below:
Score 3: When elaborated through strategies, which guarantee the representativeness (statistical basis for sampling).
Score 2: Whenever the sample of the vegetable source was from a cooperative or emporium. When the products were industrialized, more than three lots were needed.
Score 1: Incomplete description or without any strategies developed. Score 0: Not described.
Sample handling (Scheme 3). Foods are unstable materials subject to attack by biological agents (e.g. micro-organisms, enzymes). Heat, light, oxygen, moisture and contaminants may change their chemical composition. In order to minimize nutrient losses, some factors must be considered in sample handling (speed in this process, and necessary care during transport and storage) (Green"eld and Southgate, 1992).
As moisture can interfere in the dietary "bre quanti"cation, it must be controlled during the storage. Also there must be special care in the food package.
In the preparation of the analytical sample, it is necessary to have adequate laboratory techniques and supervision in order to promote a suitable homogenization. This process will assure that the analytical portion is representative of the whole.
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MENEZES, CARUSO, AND LAJOLO SCHEME 4. Analytical method.
The description of portion of the food analysed is essential. The ideal is to analyse the edible portion considering its variables (e.g. a fruit can be analysed peeled or unpeeled, a vegetable can be raw or cooked). The processing method (e.g. polished or integral rice), cooking methods (kind and time) and the storage conditions (e.g. frozen foods, fresh foods) must also be described.
So, the proposed scheme (Scheme 3) focuses on the detailed description of moisture control, homogenization and the characteristics of the portion.
Analytical method (Scheme 4). The proposed pattern scheme considered only dietary "bre methods usually used in Brazilian laboratories: enzymatic}gravimetric EVALUATION OF DIETARY FIBRE IN BRAZILIAN FOODS SCHEME 4. Continued. (Cho et al., 1997) or non-enzymatic}gravimetric (for foods with little starch) (Li and Cardozo, 1992) . It is necessary to take into consideration that the chemical methods (Wood et al., 1993; Cho et al., 1997) , despite their world-wide importance and recognition, are not used routinely in Brazil. They are used mainly to characterize the di!erent components of dietary "bre fractions in speci"c products.
Besides choosing a suitable method it is important to consider the validation of the method in the laboratory. This validation consists of con"rming the results reliability of an analytical method application. This can be made through interlaboratory studies, or through recuperation of standard reference material (SRM) or internal standard. The percentage of recovery is calculated by the formula: % recoveries"mean value;100/&&true'' value.
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MENEZES, CARUSO, AND LAJOLO SCHEME 5. Analytical quality control.
The collaborative study held with the participation of nine Latin American countries (19 laboratories) and with the support of CYTED (Programa Iberoamericano de Ciencia y Tecnologia para el Desarrollo) attested that nearly 37% of the participants have not attained the acceptable results at the statistically de"ned control limits. Some procedures used in di!erent laboratories could partly explain the attained results. Many laboratories showed problems related to the quanti"cation of protein and ash in the residues. Others have not carried out enzyme purity control or used the standard reference material or similar (Filisetti, 1997) .
Analytical quality control (Scheme 5). In this category, the accuracy and precision of the method are considered for the nutrient analysed. Accuracy is the level at which the analysed value estimates the &&true'' value. The precision refers to the attainment of close values with minimum variation among themselves, and this can be estimated through the coe$cient of variation (% cv."S.D.;100/mean). The smallest values of the % cv. represent the most precise analysis Smith, 1994) .
The accuracy determination depends on the quality control for each analysis. An SRM, a secondary or an internal standard can be applied, in order to verify the accuracy of the method before each analysis. When an SRM is used, the values attained should fall within the reference mean value$S.D. In relation to the secondary standard there must be an intra or interlaboratorial study to establish the mean and S.D. It should be observed that when the accuracy and precision values di!er, the lowest value will determine the score of the analytical quality control .
EVALUATION OF DIETARY FIBRE IN BRAZILIAN FOODS
The precision and accuracy values used to evaluate the analytical quality control (Scheme 5) are described below: 
Results Considerations
About 424 vegetal foods were listed as a result of the dietary "bre compilation data. The analytical method criteria showed the following distribution: enzymatic} gravimetric methods (33%), neutral detergent methods (32%), crude "bre method (13%) and non-analysed "bre (22%). Many of the national data presented the crude "bre or detergent neutral fraction. Though these methods were described in AOAC, it was shown that they did not express the real value of the dietary "bre component (HernaH ndez et al., 1995; Baghurst et al., 1996; Cho et al., 1997) . These data scored zero in the analytical method category, which meant a quality index (QI) of nil. So it was impossible to establish their CC.
The 180 remaining data of the analyses carried out through enzymatic}gravimetric methods (Cho et al., 1997) and the method proposed by Li and Cardozo (1992) were joined and the quality criteria were applied for CC determination. Table 2 provides the quality evaluation of dietary "bre data in broccoli and bread. These foods were selected to illustrate some problems found in the data evaluation and also how the CC was established.
The analysis of raw broccoli was present in two references. However, data from one of the studies was considered unacceptable due to the 0 rating given to the analytical method (considered inadequate) and the non-description of the sampling plan and analytical quality control. The CC C based only on one QI (1.4) indicated that more data of raw broccoli are needed.
Bread samples (4) were analysed with enzymatic}gravimetric methods. The laboratory controlled the activity and purity of enzymes, the analytical control was partial and not su$ciently described. The CC based on the sum of QI (7.2) indicated that the user can have considerable con"dence in this value.
In Table 3 , the "nal result of quality evaluation of dietary "bre data was shown according to the "ve quality criteria adopted. It shows the mean value for total dietary "bre (minimum and maximum values), the CC and the reference of the information about the foods usually consumed by the Brazilian population. For similar foods, the QI of each study was added, and the CC was determined as the result of the QI sums for this food. The quality index is zero because of zero rating for analytical method. Index '1 is required for inclusion of an individual dietary "bre value in the calculation of the mean. Salgado et al. (1997) 87.80 3.17 * * C Cashew, frozen, Anacardium occidentale Salgado et al. (1997) 87.80 2.30 * * C Grape, frozen, <itis vinifera L. Salgado et al. (1997) 87.46 1.12 * * C Grape, <itis vinifera L. Salgado et al. (1997) 87.46 2.27 * * C Graviola, Annona muricata L. Salgado et al. (1997) 87.12 4.31 * * C The results achieved in the quality evaluation data of Brazilian foods were 29% under codes A and B. Foods that were awarded with code A credibility were those in which the user can have considerable con"dence according to the value presented. Code B implied that the user can have con"dence in the value, but there were some problems regarding the data on which the value was based. The other foods (71%) were classi"ed under code C, meaning that the user may have less con"dence in it because of the limited quantity and/or quality of data.
EVALUATION OF DIETARY FIBRE IN BRAZILIAN FOODS
It is important to consider that codes A, B, or C are acceptable for inclusion in the database (Mangels et al., 1993) . On the other hand, the information with QI nil was not included, as it was considered unacceptable.
In a study where Mangels et al. (1993) evaluated the analytical quality data for carotenoids in fruits and vegetables, 9% of foods received CC A. These results are similar to the ones attained in our quality evaluation of dietary "bre data (8% code A).
On the other hand, Lurie et al. (1989) evaluated data for copper and attained 14% of foods with CC A and Schubert et al. (1987) did the same with selenium, attaining 25% of the foods with code A.
It is important to consider some di!erences when comparing results in di!erent studies. Both copper and selenium are oligoelements appearing in small concentration in foods ( g), and this increases the sharpness necessary in the analytical process for its detection. So the methodologies become more sensitive, with a higher level of quality control, and that is one of the factors responsible for the higher percentage of CC A in the analyses. Lurie et al. (1989) found 62% of code C for copper because of the reduced number of samples analysed (280). The result is similar to that obtained in the evaluation of dietary "bre (71% showed CC C).
The high number of C graded foods was in part due to the lack of detailed information about the analytical procedures, insu$cient number of samples or poor description of the analytical quality control used. Another factor was related to the non-usage of SRM. Holden (1997) found it di$cult to achieve the highest score 3 when assessing quality of USDA data of food composition. For instance, SRM, one of the pre-requisites for a 3 rating, was not available for many components. Lee and Prosky (1995) carried out an international survey of the use of SRM for dietary "bre analysis. The results showed that only 20% out of 147 laboratories used SRM. However, the use of reference material is recommended and within the next years, more material is expected to be available for analysts (Finglas, 1997) .
Thus, the dietary "bre data were rigorously evaluated and then introduced into the Brazilian Food Composition Database * USP (www.fcf.usp.br/tabela) (Lajolo and Menezes, 1998) . The assessment also helped to de"ne priority foods for future analyses. Based on the information about the food most frequently consumed by the Brazilian population, it could be observed that from the 43 most consumed vegetal foods, 10 were not analysed and 33 received code C and 2 code B (Caruso, 1998) .
The evaluated DF data allowed users to obtain acceptable information on the intake of DF by the population (Lajolo and Menezes, in press) . A marked reduction of DF intake has been evidenced during the last three decades. During the 1970s the average DF intake was 19.3 g/day, dropping to 16.0 g/day during the 1980s and hitting 12.4 g/day in the 1990s. This was due to the changes in eating habits, lifestyles and the socio-economic pro"le of the country.
The quality evaluation of dietary "bre data not only provided rigorously evaluated information for professionals but also emphasized the need of awareness among researchers about the importance of adequate analytical procedures and detailed description. It also identi"ed the foods which are priorities for future analyses.
It is also important to stress the need to better de"ne &&"bre'' and to develop new analytical methods to characterize the "bre fraction and to relate it to functional properties (physical and biological). To be able to associate analytical data with physical and functional properties ultimate goals should be de"ned. This is especially important considering the recent trend in nutritional labelling and functional food development.
CONCLUSIONS
From the application of criteria to evaluate the quality of dietary "bre data in Brazilian foods, it was possible to identify several "bre analysis interfering factors which will help to obtain more sound data in the future. A CC of the data was established and a revised dietary "bre table was, then, compiled and made available. Also as a result, priorities for future analyses could be established.
